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Céac Giai Phap Thay The Lam Sach

Qua Trinh

Chuong trinh Superfund do EPA hop tac v6i cac chinh quyén tiéu bang va bo lac quan 1y. EPA chi dao quy trinh lam
sach dia diém Superfund.

Quy trinh Superfund c6 nhiéu budc dan dén viéc don sach dia diém, bao gém diéu tra dia diém, danh gia rui ro vé
strc khoe ddi voi con ngudi va méi truong, va xac dinh cac phuong phap dé 1am sach 6 nhidém dia diém. Mot nghién
ctru kha thi xac dinh mét loat cac phuong phap lam sach, dugc goi 14 cac phuong phap thay thé 1am sach, c6 thé dap
{mg cac muyc tiéu 1am sach cho dia diém. Mot nghién ciru kha thi cling danh gia cac giai phap thay thé 1am sach bang
cach str dung cac tiéu chi duge xac dinh trong Ké Hoach Dy Phong Qubc Gia. EPA st dung cic giai phap thay thé
va danh gia duoc thuc hién trong nghién ciru kha thi dé xac dinh giai phap thay thé wu tién va sau khi nhan duoc y
kién doéng gop cua tiéu bang, bd lac va cong déng, chon phuong an lam sach cudi cung.

Puong Thily Phia Dong La Mot Phan ctia Dia Diém Superfund Harbor Island & Seattle, Washington. Cac trim tich
bén trong Pudng thity phia Pong da bi 6 nhiém polychlorinated biphenyls (PCB), asen, hydrocacbon thom da vong
(PAH), dioxin va furan, thity ngan, tributyltin, va cac hoa chat khac. O nhidm phan 16n 13 két qua cua cac hoat dong
cong nghiép lich st xung quanh duong thuy. Cac tram tich bi 6 nhidm c6 nguy co gy hai cho con ngudi va méi
truong. Nhitng rii ro ndy dwoc mé ta trong Diéu Tra Khic Phuc ddi v6i dia diém. To thong tin nay tom tit cac giai
phap thay thé 1am sach dugc phat trién trong Nghién Ctru Kha Thi Puong Thily phia Dong dugc thiét ké dé giai
quyét cac rui ro.

To thong tin nay tra 101 cac cau hoi sau:

e Dudng Thuy Phia Pong & dau va dugc sir dung nhu thé nao?

e  Cac giai phap thay thé 1am sach da duoc phat trién nhu thé nao?

e Nhiing phuong phap nao co thé duge st dung dé 1am sach Pudng Thity Phia Pong?

e  Cac lya chon giai phap thay thé 1am sach 14 gi va ching duoc danh gia nhu thé nao?

e Budc tiép theo trong Quy Trinh Lam Sach Superfund cho Pudng Thity Phia Pong 1a gi?

DPwong Thuy Phia Pong ¢ dau?

Puong Thay Phia Pong dai 1.5 didm, rong 157 miu Anh, nim doc theo phia dong cuia Harbor Island (xem hinh &
trang sau). N6 nam ngay phia ha lwu cua dia diém Superfund ctia Pudng Thay Ha Ngudn Duwamish va mo ra Elliott
Bay & phia bic. Puong Thuy Phia Pong dugc tao ra trong qua trinh xiy dung Harbor Island vao dau nhitng nim
1900 dé phuc vu cac nganh cong nghiép va thuong mai dang phat trién ¢ Seattle.
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Puong Thiiy Phia Pong dwoc sir dung nhuw thé nao?

Puong Thily Phia Dong 1a mot tuyén dudng thiy thwong mai chii yéu duoc sir dung nhur mét cang cong nghiép dé
hd tro tau van chuyén container. N¢ ciing hd trg bo lac, sinh ké va cau ca giai tri. N6 1a mot ph?m cua Song
Duwamish xa nudc ngot chay tir Green River dén Puget Sound.
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Buong Thiy Phia Péng huéng vé phia bac vé phia Elliott Bay va Seattle (Ngudn: Céng Seattle)
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Cac giii phap thay thé lam sach da dwogc phat trién nhw thé nao?
Céc giai phap thay thé 1am sach da dugc phat trién bang cach tra 10i cac cau hoi sau:

e Nhimng khu vyc nio cua dia diém can phai sira chita dé dap tmg cac muyc tiéu lam sach?
e Nhimng cong nghé nao c6 thé duoc sir dung dé 1am sach dja diém?
e Lam thé nao cic cong nghé lam sach c6 thé duoc két hop dé phat trién cac giai phap thay thé lam sach?

Céc khu vuc cua dia diém yéu cau khic phuc dugc xac dinh bfmg cach su dyng Muc hanh dong khéc phuc (RAL-
Remedial Action Levels). RAL 14 ndng do chét gay 6 nhiém xéac dinh cac khu vuc va d6 sdu cua trim tich can phai
lam sach tich cuc dé dap g cac muc tiéu 1am sach. RALs dya trén phuong phap tiép can ring néu cactram tich co
ndng d6 chit giy 6 nhidm cao hon dugc lam sach thong qua xir 1y tich cuc, ndng do trén toan bo dudng thiy s&
giam cho dén khi chung dat dén diém ma cac muc tiéu lam sach c6 thé duoc dap tmg theo thoi gian thong qua xtr 1y
thu dong hodc phuc hdi tw nhién. RALSs cin bang gitta viéc giam thiéu rui ro t6i da thong qua hoat dong 1am sach
tich cyc véi cac tac dong tiém 4n va chi phi cua viéc khéc phuc tich cuc.

Cac Muc Tiéu Bé Xuat Khic Phuc Hau Qua (PRGs) la cac myc ti€u dai han vé néng do chat gy 6 nhiém trong

tram tich Pudng Thay phia Dong. Cac PRG duoc sir dung trong Nghién ciru kha thi dua trén Tiéu Chuan Quéan Ly
Tram Tich Cua Tiéu Bang Washington, nong d6 ngudng dua trén rii ro va ndng d6 nén ty nhién cho Puget Sound.

Phuong phép 1am sach tram tich bi 6 nhiém

Hinh sau ddy minh hoa cac cong nghé ¢ thé duoc str dung dé lam sach trim tich bi 6 nhiém trong dudng thiy.
Nhitng c6ng nghé nay dugc st dung trong cac linh vire khac nhau trong mdi giai phéap thay thé.

Nao vét loai bo trim tich bi 6 nhiém khoi dudng

':,';:"dfi"':f Contaminated e nudce. Sau khi loai bo, vat liéu nao vét sé duoc xir
L ..7 Dredeed swcwre 1Y tai mot bai chon lp duoc phép.

Vige ngin chin bao gém cac 16p tram tich bi 6 Sand Placemesit by
nhiém bang cac 16p cat, bun, soi va da dugc Derrick Barge
thiét ké dé chira va cach ly 6 nhidm. Diéu nay i o~

thuong duge goi 1a dong nép.
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Phuc Héi Ty Nhién Nang Cao sir dung mot 16p
ENR Layer cat mong dé che phi 6 nhiém va tang toc do qua
trinh phuyc héi tu nhién.

Xir Iy tai chd bao gom thém mét tac nhan lam cho
chat gay 6 nhiém it doc hon va giam kha ning 6
nhidm xam nhap vao chudi thuc pham. Chit xir Iy
dugc phu Ién trén cac chét trAm tich bi 6 nhiém va
dugc tron vao cac chat tram tich bang cac qua trinh
tu nhién.

Phuc Hoi Ty Nhién Pwge Giam Sat dya trén
dong chay tu nhién cia cac tram tich sach hon tir
thuong ngudn dé phu 1én céc trim tich bi 6 nhiém
trong dudng thiy. Cac tram tich sach s& duoc
theo ddi dé do lwong mirc d6 giam 6 nhiém theo
thoi gian.

Puong Thiy Phia Péng nhin vé phia Bac vé phia Elliott Bay (Ngudn: Céng Seattle)
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Cic lwa chon thay thé 1am sach

Nghién ciru kha thi bao gdm muoi giai phap thay thé lam sach cho Puong Thuy Phia Dong. Mot giai phap thay
thé 1a Khong Hanh Pong, day 1a yéu cau theo quy dinh cta Superfund, dé hiéu két qua ciia viéc khong cé thém
hanh dong 1am sach ndo. Cac gach déu dong sau day tom tit chin lya chon thay thé con lai:

e Hau hét cac tuyén Puong Thiy Phia Dong s& duoc chi dong 1am sach bang cach st dung két hop cac ki
thuat xay dung bao gom nao vét, dong nap, xir 1y tai chd va ting cuong phuc hdi ty nhién. Sir dung cac
cong nghé 1am sach nay, tat ca cac giai phap thay thé lam sach sé tich cuc lam sach tir 108 dén 132 mau
Anh trong tong s6 157 mau Anh (69 dén 84 phan trim dién tich, dugc hién thi trong Bang 1).

e  Tét ca cac khu vuc cua dia diém s& duoc giam sat dé xac minh ring mirc d6 lam sach di dat duoc va nong

d6 chét gay 6 nhidém van ¢ mirc thap theo thoi gian.

o Cac giai phap thay thé chil yéu dwa vao nao vét, loai bo tir 810,000 va 1,040,000 mét khdi tram tich bi 6

nhiém. Pay 14 27,000 t&i 35,000 tai trong xe tai hai muoi tan.

e Céc giai phap thay thé ciing bao gdm dit vat liéu sach dé cai thién hon nita diéu kién duong thuy qua viéc
dong nap, tang cudng phuc hdi ti nhién va xt 1y tai chd. Tir 270,000 va 290,000 mét khéi vat lidu s& dugc

dit (9,000 t6i 9,700 tai trong xe tai hai muoi tan).

e Cac bién phap kiém soat thé ché s& dugc yéu cau dé dam bao tinh bao vé ciia bién phap khic phuc va sé bao
gdm céac khuyén nhua vé viéc tiéu thu c4, cac han ché vé hanh dong va céac bién phap kiém soat khac,

e  Chi phi dé thyc hién cac giai phap thay thé dao dong tir $256 dén $411 tricu.

e Thoi gian udc tinh dé hoan thanh cic hoat dong xay dung lam sach khoang tir 9 dén 13 nam.

Vi Du Giai Phap Thay Thé

Sill Reach - West
Seattle Bridge

Underpier Area

West Seattle Fwy

Underpier Area

Alaskan Way Viaduct Fwy

Underpier
Area

Pham Vi Cac Khu Ve cho Cac Gidi Phap Thay Thé 1am sach

Cong Nghé¢ 1am sach

Dién tich (miu Anh)

Téng Xay Dung 108 dén 132
Nao vét 77 dén 124

B Nazo Vét va Déng Nap Mot Phan 7 dén 13

I Phuc Hoi Ty Nhién Nang Cao 1 dén 19

B Xu Ly Tai Chd 0dén 13

Phuc Hoi Ty Nhién Puge Giam Sat 25 dén 49

Khéng c6 tram tich

Téng Pudng Thity

156

Chi phi

$256-$411 triéu




Khac Phuc Trdm Tich Pudng Thiy Phia Béng — Seattle, Washington: T¢& Théng Tin Vé Céac Gidi Phép Thay Thé Lam Sach

M&b T Giai Phép Thay Thé

Action Technologies for Technologies for Restricted Access Areas PCBs RAL
Alternatives Open-water Areas (Underpier and Low Bridges) All Areas
No Action
1A(12) ‘ A MNR
1B(12 | " B Insitu treatment
L 1. Removal with cappingand - |
ENR where applicable C+ Diver-assisted hydraulic dredging followed by in
1C+(12) situ treatment for PCBs or mercury > CSL; in situ
treatment elsewhere (12)
2B(12) B In situ treatment |
2. Removal with capping C+ Diver-assisted hydraulic dredging followed by in 12ingkg OC
2C+(12) where applicable situ treatment for PCBs or mercury > CSL; in situ
treatment elsewhere
3B(12) ' 3. Maximum removal to the B Insitu treatment
3C+(12) extent practicable ~ C+ Diver-assisted hydraulic dredging followed by in
c 2. Removal with capping situ treatment for PCBs or mercury > CSL; in situ
2C+(7.5) where applicable treatment elsewhere (7.5)
3E(7.5) ' 3. Maximum removal to the ' E Diver-assisted hydraulic dredging followed by in 7.5 mg/kg OC
’ extent practicable | situ treatment
Notes:
CSL - cleanup screening level MNR - monitored natural recovery RAL - remedial action level
ENR - enhanced natural recovery OC - organic carbon
mg/kg — milligrams per kilogram PCB - polychlorinated biphenyl

L=
Nao Vét Buong Thiy Phia Péng (Nguén: Cang Seattle) ot o e St
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Cic Khu Vue, Khéi Lwong, va Chi Phi Thay Thé

Alternative 1A(12)

36
73
L3
Cost S256M
Construction Time 9yr
Removal Volume 810,000 cy
Placement Volume 290,000 cy

Alternative 1B(12)

36
73
3
Cost $264M
Construction Time 9yr
Removal Volume 810,000 cy
Placement Volume 290,000 cy

Alternative 1C+(12)

36
73
1% 3
Cost S277M
Construction Time 9yr
Removal Volume 820,000 cy
Placement Volume 290,000 cy

Alternative 2B(12)

36
88
Cost $284M
Construction Time 10 yr
Removal Volume 900,000 cy
Placement Volume 280,000 cy

Alternative 2C+(12)

36
88
Cost $297M
Construction Time 10yr
Removal Volume 910,000 cy
Placement Volume 280,000 cy

Alternative 3B(12)

36
93
1
4
4
Cost $298M
Construction Time 10 yr
Removal Volume 960,000 cy
Placement Volume 270,000 cy

Alternative 3C+(12)

36
2 93
1
4
4

Cost $310M
Construction Time 10 yr
Removal Volume 960,000 cy
Placement Volume 270,000 cy

Alternative 2C+(7.5)

98
Cost $326M
Construction Time 11yr
Removal Volume 1,010,000 cy
Placement Volume 290,000 cy

Alternative 3E(7.5)

25
1
103
4
4
Cost S411M
Construction Time 13yr
Removal Volume 1,080,000 cy

Placement Volume 270,000 cy

Legend:
Removal

Removal to Extent Practicable; Backfill

Removal; Backfill to Existing Contours

B rartial Removal and Capping
8 enRr-navwith Partial Dredging
. ENR-nav

Notes:

B8 EnR-sill

MNR Under-pier

. In situ Treatment
MNR

Numbers in chart represent acres; total sediment areais 157 acres.

¢y - cubic yards

ENR-nav - enhanced natural recovery in the navigation channel
ENR-sill - enhanced natural recovery in the Sill Reach

RAOs - remedial action objectives
yr -years

. Hydraulic Dreding followed by In Situ Treatment
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Panh gia cac giai phap thay thé lam sach

Luat Superfund yéu cau EPA danh gia cac giai phap thay thé khac phuc bang cach sir dung chin tiéu chi. C6 hai
tiéu chi ngudng va nam tiéu chi can béng, da duoc str dung dé danh gia cac lya chon thay thé FS. Hai tiéu chi stra
ddi con lai xem xét sy chép nhén cua B lac/Bang va Cong chiing ddi véi lya chon thay thé wu tién. Hai tiéu chi
nay duogc giai quyét sau khi nhan dugc ¥ kién cua cong ching vé Ké Hoach D& Xuét.

e Tiéu chi ngudng: cac diéu kién phai duoc dap ung dé Iya chon mot giai phap thay thé:
- Bao vé tong thé stre khoe con ngudi va mdi trudng.
— Tuan tha tit ca cac ludt va quy dinh hién hanh v& méi truong cua lién bang, tiéu bang, va dia phuong.
e Tiéu chi can bang: cac yéu t6 khac dugc danh gia nhu mot phan cta qua trinh lya chon thay thé:
- Hiéu qua lau dai va tinh lau dai: cac giai phap thay thé lam sach vin bao vé strc khoe con ngudi va moi
truong theo thoi gian nhu thé nao sau khi dat dugc cac muc tiéu 1am sach.
- Giam doc tinh, tinh di dong hodc khéi lugng cua 6 nhiém thong qua cac cong nghé xr 1y.
- Hiéu qua ngan han: cac giai phap thay thé 1am sach tac dong nhu thé nao dén sirc khoe con ngudi va moi
truong trong giai doan xay dung va cho dén khi dat dugc cac muc tiéu lam sach.
- Kha ning thuc hién: viée 1am sach c¢6 thé dugc thuc hién dé dang nhu thé nao, xem xét ca cac thach thirc
ca vé k¥ thuat va hanh chinh.
— Chi phi: chi phi xdy dung va gidm sat dai han.

Cac tiéu chi nay dugc sir dung dé thong bao viée xac dinh phuong an thay thé wu tién trong Ké hoach dé xuét s&
dugc dua ra @€ lay y kién cong chung. Sau khi cac y kién cua ti€u bang, b lac va cong chung dugc xem xét, EPA

s& chon bién phéap khic phuc cudi cing trong mot Bién Ban Quyét Pinh.

Pinh Gia Cac Gidi Phiap Thay Thé 1am sach

) Reduction of
Achieve Long-term  Toxicity, Mobility, or
Threshold Effectivenessand  Volume Through Short-term o
Giai phap Criteria? Permanence Treatment Effectiveness  Implementability Cost
thay thé
No o 5} o 3] (3]
1A(12) (¥)
1B(12) (2] (2]
1CH12) (2]
2B(12) (2] (2]
2C+(12) (2] (2]
3B(12) Q €3
3C+(12) (2] (2]
2C+(7.5) (2] (2]
3E(7.5) a5 (2] (2] (¥) Q (¥]
@ Ranks very high compared to other alternatives
Ranks relatively high compared to other alternatives
Ranks moderate compared to other alternatives
Ranks low-moderate compared to other alternatives
€ Ranks low compared to other alternatives
Notes:
Low costs are given a high rank, and high costs are given a low rank.
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Buéc tiép theo trong quy trinh 1am sach Superfund la gi?

Sau khi d4nh gia cac giai phap thay thé lam sach trong nghién ctru kha thi, EPA phat trién mot ban dy thao ké
hoach 1am sach cho dia diém, duoc goi la Ké& Hoach Bé Xuat. Vao nam 2022, EPA du kién cong bd Ké Hoach bé
Xuét cho Pudng Thity Phia Dong va s& yéu cau cong chiing cho biét y kién vé ké hoach nay. Thoi gian binh luin
cong khai s& kéo dai tdi thiéu 1 30 ngay. Toan b qua trinh 1am sach Superfund dugc hién thi trong hinh anh sau
day.

Steps in the Superfund Cleanup Process
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Puong Thiy Phia Péng huéng vé phia nam di vé phia Tay Seattle Bridge va Mt. Rainier (Ngudn: Cang Seattle)



( To Thong Tin W
Cic Gidi Phdp Thay Thé Khic
Phuc Tram Tich Dwong Thiiy
Phia Dong Seattle,
Washington

Doe hen tiong delbietichi tiet

Be Biet Them) Thone T

Ravi Sanga, EPA Quan Ly Dy An Kay Morrison, EPA Diéu Phdi Vién vé Tham Gia ctia Cong Dong
D 206-553-4092 D 206-553-8321
Y[ sanga.ravi@epa.gov Y™ morrison.kay@epa.gov

Truy cdp Dia Diém Superfund ciia Harbor Island trén web:

www.epa.gov/superfund/harbor-island

Kho Thong Tin:

EPA Superfund Records Center:
1200 Sixth Avenue, Seattle, WA 98101
O S6 Pién Thoai Mién Phi: 800-424-4372, may 1¢ 4494. Xin vui long goi dé ldy hen.

EPA cung cdp cdc thich nghi hop Iy cho nguoi khuyét tdt theo timg triong hop cu thé.
Néu ban can mét sw thich nghi hop 1y (chang han nhw thong tin & dang chit néi Braille hodc ban in Ién hodc phién dich
dich vu), vui long thong bao cho Kay Morrison tai 206-553-8321 hodc email morrison.kay@epa.gov.




